0C1892).
freezer. For freeze-substitution, tissues were kept in acetone at -80'C for 48 hr and then the temperature was gradually raised to -20'C and kept at -20'C for 3 hr. Some of the tissues were then transferred to Lowicryl K4M solution and polymerized at -20'C with a uv polymerizer. They were kept in the freezer at -20'C until morning, when ultra-thin sections were made and immunostaining was done. The others were also kept at -20C for 3 hr and then the temperature was gradually raised to 20'C. They were transferred to a mixture of acetone/Epoxy resin and embedded in it. Polymerization was done in the sequence of 37'C for 12 hr, 45C for 12 hr. and then 60'C for 12 hr.
Tissues
Processed 
Results

General Observations
The 4 and 7) . The matrixes of peroxisomes were full of ice crystals, the structure of the core remaining in the peroxisomes as electron-dense material.
In Epok 812-embedded tissues (Figure   4 ), the labeling for catalase was mostly over peroxisomes, but in Lowicryl K4M-embedded tissues ( Figure   7 ) the diffuse labeling was observed over peroxisomes and cytoplasm. In the region of tissues more than 50 im from the surface, the size of the ice crystals became larger ( Figures  5 and 8) . The labeling for catalase in Epok 812-embedded tissues was confined to peroxisomes ( Figure  5 ), although their structure was destroyed by ice crystals. In Lowicryl K4M-embedded tissues, the labeling was located diffusely over peroxisomes and cytoplasm ( Figure  8 ).
Effect ofResins on the Labeling Density Over Peroxisomes
The labeling density of peroxisomes by protein A-gold particles was compared among freeze-substituted tissues embedded in Epok 812 ( Figure  3) and Lowicryl K4M ( Figure  6 ), and control specimens processed by conventional wet fixation ( Figures  9 and 10 
Discussion
In this study we demonstrated the possibility ofusing immunogold staining on rapidly frozen and freeze-substituted tissues without employing any chemical fixatives, in order to observe the ultrastruc- 3 and 6, 0-20 tm; FIgures 4 and 7, 20-50 6, 7, and 8) : ' ..
stances in ultra-thin sections ofresin-embedded tissues can be well preserved (3, 7, 9) . (3, 7, 9) . In previous studies using rapid freezing and freeze-substitution for immunogold staining, the use ofchemical fixatives was omitted before the rapid freezing, but the freeze-substitution was done with cold acetone containing some chemical fixtures. This procedure actually included the step of fixation, a combination of cryofixation and chemical fixation.
Our result, as shown in Figure 1 , should be the first demonstration of immunostaining of rapidly frozen tissue processed without chem-ical fixation. Even though no fixatives were used, the ultrastructure of the hepatocytes was very well preserved. The electron density of the plasma membrane was low because the fixation with osmium tetroxide was omitted. This characteristic of the plasma membrane was similar to that in materials fixed with a mixture of paraformaldehyde and glutaraldehyde and embedded in resin (2, 10, 11, (13) (14) (15) 
